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ABSTRACT: 

PURPOSE: To provide a thin film transistor capable of reducing OFF current 
by the existing dimensional control. 

CONSTITUTION: The source region 7 and the drain region 8 of a thin film 
transistor 2 are adjoining to each other in the true polycrystalline silicon 
region 3 capable of forming a channel 1 1 on a surface layer from the boundary 
surface 6 between the silicon region 3 and a gate oxide film 4 to a glass 
substrate 1 at the longitudinal directional distance L of about 400&angst; 
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exceeding the device length LD of the silicon region 3. Such a longitudinal 
directional distance L can be controlled by the depth of the etching step. 
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Japan Patent Office is not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the improvement technology of the drain current-gate-voltage 
property of TFT about the active-matrix substrate and its manufacture method of TFT and a liquid crystal display panel. 
[0002] 

[Description of the Prior Art] In the active-matrix substrate of a liquid crystal display panel etc., the TFT carried as the 
switching element For example, as shown in drawing 5 , t he gate oxide film 23 i s formed in the front-face side of the intrinsic 
silicon layer 22 by the side of the front face of a suhstr2t£-21 . An ion implantation is performed by using the gate electrode 24 
on the front face as a mask, and by electric-conduction-izing a part of silicon layer, it is formed so that the s ource fie|d 25 and 
th^drajn field 26 may serve as a self aryne. Moreover, as shown in drawing 6 , the so urce fig|ri 17 and the drain field 33 are 
beforehand formed in the front-face side of a substrate 3 1, the intrinsic silicon layer 34 may be formed in a wrap state for the 
part by the side of those front faces, and the gate oxide film 35 and the gate electrode 36 may be formed in the front-face side. 
In the TFT of such structure The fields which stand face to face against the gate electrodes 24 and 36 through the gate oxide 
films 23 and 35 are the c hannel formation fields 27 and 37 (s emiconductor region). If right potential is impressed to the gate 
electrodes 24 and 36 (ON state), a channel will be formed in the front-face side, the s ource fields 2 5 and 32 and the drain 
fields 26 and33jvill flow, and the drain current (Id)-gate-voltage (Vg) property shown in drawing'T with a dashedlme*4 1 will 
be acquired. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the conventional TFT, as shown in drawing 7 , even if it is the case 
(OFF state) where a negative gate voltage (Vg) is impressed to the gate electrodes 24 and 36, there is a problem that drain 
current (Id) will flow. When a negative gate voltage (Vg) is impressed, an electron hole follows on the ability to draw near at 
the surface side of the channel formation fields 27 and 37 ^ a thin electron hole accumulation layer is formed in the maximum 
surface, the reason is understood for contacting the source or a drain field, and the thickness of this electron hole 
accumulation layer has the property specified to the Debye length of the ch£iral^fom^ 

[0004] In order to solve such a problem, the structure which shifted the formation position offor example, a gate electrode, 
and a source field and a drain field for the structure of TFT in the longitudinal direction can be considered. Since according to 
this structure it is in contact with neither a source field nor a drain field even if an electron hole accumulation layer is formed 
in the maximum surface of a channel formation field when a negative gate voltage is impressed to a gate electrode, the drain 
current (OFF state current) in an OFF state can be reduced. However, in this structure, in order to prepare a-like 
2-dimensional gap (offset field) between a gate electrode, and a source field and a drain field, since it tends to change the ON 
state current etc. with the size, the precision exceeding dimension control of a present exposure precision, a present etching 
precision, etc. is required, and there is a fatal problem of not being suitable for practical use. 

[0005] The technical problem of this invention is in view of the above trouble to improve the arrangement structure of a 
channel formation field and a source drain field in three dimensions, and realize the active-matrix substrate and its 
manufacture method of the TFT which can enough reduce the OFF state current, and a liquid crystal display panel by the 
present dimension control. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the means provided in the TFT 
concerning this invention is preparing the source field and drain field which separate a predetermined lengthwise distance 
from the interface of the semiconductor region which can form a channel in a surface, the gate electrode which stands face to 
face against the front-face side of this semiconductor region through a gate insulator layer, and a semiconductor region ard a 
gate insulator layer toward a substrate side, and adjoin the front-face side of a substrate at a semiconductor region. In this 
invention, the channel formation field which consists of intrinsic polycrystal silicon is included besides the channel formation 
field formed as a low concentration field with the semiconductor region which can form a channel in a surface. 
[0007] It is desirable for it to be short for the purpose which reduces the OFF state current even on the minimum level, and to 
set up lengthwise distance for a long time here at it as compared with the Debye length of a semiconductor region as 
compared with the thickness of the depletion layer of a semiconductor region. 

[0008] Moreover, when a pixel field is divided and the pixel electrode of each pixel field connects conductively to a drain 
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field by the gate line which extended from the gate electrode, and the signal line connected conductively to a source field, the 
active-matrix substrate of a liquid crystal display panel equipped with the above-mentioned TFT can be constituted. 
[0009] In the manufacture method of the TFT of such composition For example, the process which forms a silicon layer to the 
field which should form the semiconductor region by the side of the front face of a substrate, a source field, and a drain field, 
The process which forms an insulator layer in a field including the formation field of a gate insulator layer, and the process 
which forms a conductor layer in a field including the formation field of a gate electrode, The patterning process which carries 
out patterning only of the conductor layer and forms a gate electrode, The process which etches into an insulator layer by 
using a gate electrode as a mask, and forms a gate insulator layer, Etch into a silicon layer by using a gate electrode as a mask, 
and it adds to performing the process which reduces the silicon layer thickness of the field which should form the source field 
of the silicon layers, and a drain field. The electric conduction-ized process which introduces an impurity into a silicon layer 
by using a gate electrode as a mask following one after a patterning process of processes, and forms a source field and a drain 
field is performed. 
[0010] 

[Function] When an operation of the TFT concerning this invention is explained by the n channel type case, a source field and 
a drain field the semiconductor region which can form a channel in a surface - receiving — the substrate side from the 
interface of a semiconductor region and a gate insulator layer — going — a predetermined lengthwise distance (offset distance) 
~ for example Since it is short and adjoins through a long distance (offset distance) as compared with the Debye length of a 
semiconductor region as compared with the depletion-layer thickness of a semiconductor region, If negative gate potential is 
impressed to a gate electrode (OFF state), although the electron hole accumulation layer of the thickness equivalent to the 
Debye length of this field will be formed in the maximum surface side of a semiconductor region, in order that this electron 
hole accumulation layer, a source field, and a drain field may not contact, drain current does not flow. On the other hand, if 
positive gate potential is impressed to a gate electrode (ON state), a channel is formed in a semiconductor region at a 
front-face side, and since a source field and a drain field will be in switch-on through the channel and the aforementioned 
offset distance of the same conductivity type, the usual TFT and the ON state current of this level will be obtained. Here, 
since a source field and a drain field, and the maximum surface of a semiconductor region are the structures separated in three 
dimensions by lengthwise, i.e., the structure using the difference of the thickness of each field, and it can manufacture by 
control of the etching depth, a high exposure precision etc. is not needed but it can fully manufacture in the precision of the 
present dimension control. 
[0011] 

[Example] Below, one example of this invention is explained based on an accompanying drawing. 

[0012] Drawing 1 is the outline cross section of the TFT of this example. Here, TFT is formed on thg jlass substra te which / 
constitutes the active-matrix substrate of a liquid crystal display panel. — 
[0013] TFT 2 is formed in the front-face side of a glass substrate 1 in drawing, this TFT 2 The intrinsic polycrystal silicon 
field 3 (semiconductor region) whose thickness formed in the front face of a glass substrat e 1 is about 90QA . The aluminium 
alloy slack gate electrode 5 which contains th e silicon and co p per to the polyc rystal silicon field 3 through the gate oxide film 
4 (gate insulator layer) whose thickness is about 1000 A in the front-face side of this polycrystal silicon field 3, Each thickness 
which adjoins thej>olycrystal silicon field 3 through the lengthwise distance L toward a substrate side from the interface 6 of 
the polycrystal silicon field 3 and the gate oxide film 4 has about 500A source field 7 and the drain field 8 . Therefore, the 
lengthwise distance L of the interface 6 of the polycrystal silicon field 3 and the gate oxide film 4 and the front face of the 
source field 7 and the drain field 8 is set as about 400A which is the diffe„r«nce„of those duckness^Here, the source field 7 and 
the drain field 8 are formed as an n type diffusion field where Lynn as an n type impurity was Introduced by each, and TFT 2 
is n channel type TFT. in addition, Si02 used as a layer insulation film which deposited the layer currently formed in those 
front-faces side by CVD a film 13 - it is - the 1st connection - a hole - 9a - minding - the source field 7 - the source 
electrode 9 (signal line) - connecting conductively - the 2nd connection - a hole - the drain electrode 10 (pixel electrode) 
connects conductively to the drain field 8 through 10a Here, TFT 2 is in the state where it was carried in active-matrix 
substrate la of a liquid crystal display panel, and is in the state where pixel field lb was divided in the shape of a grid by gate 
line 5a which extended from the gate electrode 5, and the source electrode 9 (signal line) which connects conductively to the 
source field 7 as it is shown in drawing 2 . 

[0014] If an electropositive potential is impressed to the gate electrode 5 in TFT 2 of such composition when carrying out ON 
operation of it, negative charge concentrates on the surface side of the polycrystal silicon field 3, and it is the thickness WD 
from a surface side. An n type channel is formed with a depletion layer. Consequently, the source field 7 and the drain field 8 
will be in switch-on through a channel and the offset section 1 1, and the drain current (Id)-gate potential (Vg) property shown 
in drawing 3 as a solid line 42 is acquired. In this drawing, the drain current (Id)-gate potential (Vg) property is the same as 
that of the drain current (Id)-gate potential (Vg) property of the conventional TFT shown in drawing 7 , and abbreviation. 
[0015] On the other hand, if an electronegative potential is impressed to the gate electrode 5 in TFT 2 of this example when 
carrying out OFF operation of it, it is Debye-length LD of this field to the maximum surface side of the polycrystal silicon 
field 3. The electron hole accumulation layer 12 of corresponding thickness is formed. However, in TFT 2 of this example, 
since the interface 6 of the polycrystal silicon field 3 and the gate oxide film 4 and the front face of the source field 7 and the 
drain field 8 have separated about 400A distance (offset section 1 1) in the lengthwise distance L, the electron hole 
accumulation layer 12, the source field 7, and the drain field 8 do not touch. So, in TFT 2 of this example, even if it is the 
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case where gate potential (Vg) is scanned to drawing 3 at a negative side as a solid line 42 shows, drain current (OFF state 
current) does not start like the conventional TFT which drain current (Id) was held at the level of about 10-12 A, and was 
shown in drawing 5 and drawing 6 . 

[0016] Although the semiconductor region as a channel formation field in which a channel is formed is constituted from 
intrinsic polycrystal silicon 3 here The high impurity concentration other than intrinsic polycrystal silicon is about 
Ixl016-/cm3 about a channel formation field. Even if it is the case where it forms as the following low concentration fields 
When an electropositive potential is impressed to the gate electrode 5 When an electronegative potential is impressed to the 
gate electrode 5 to being formed even in a depth (WD) of about 1000A throughout the semiconductor thickness of 900A by 
this example, the depletion layer of a semiconductor The electron hole accumulation layer 12 is Debye-length LD of a 
channel formation field. It corresponds and is formed even in a depth of about 100A. TFT 2 of this example improves the 
OFF state current property of TFT 2 using the balance of the depth of the depletion layer of such a semiconductor, and the 
depth of the electron hole accumulation layer 12. That is, the source field 7 and the drain field 8, and the maximum surface 
that the electron hole accumulation layer 12 of the polycrystal silicon field 3 generates are separated in three dimensions by 
lengthwise. For this reason, since it can constitute the improvement structure of an OFF state current property, in the 
manufacture process, unlike the structure separated in two dimensions, TFT 3 of this example does not need a high exposure 
precision etc., but can fully manufacture it on the level of the present dimension control with the etching depth to each field, 
as it mentions later. 

[0017] Below, the manufacture method of TFT 2 is explained with reference to drawing 4 . Drawing 4 (a) - (b) is a process 
cross section in which each shows a part of manufacture method of TFT 2. 

[0018] First, as shown in drawing 4 (a), the polycrystal silicon layer 15 is formed to the TFT formation schedule field by the 
side of the front face of a glass substrate I. Here, the polycrystal silicon layer 15 is formed of LPCVD membrane formation 
processing in which temperature forms a silicon layer in about 480 degrees C and the atmosphere of the low voltage force 
using Si two H6, and excimer laser annealing processing (recrystallization processing), and the thickness is about 900A. 
[0019] Next, the thickness for forming the gate oxide film 4 in the front-face side of a glass substrate 1 by the ECRCVD 
method forms the silicon oxide 16 (insulator layer) which is about 1000A. 

[0020] Furthermore, the aluminium alloy layer 17 (conductor layer) which contains silicon and copper in the front-face side of 
a glass substrate 1 by the spatter is formed. 

[0021] Next, as shown in drawing 4 (b), patterning of the aluminium alloy layer 17 is carried out, and the gate electrode 5 is 
formed. 

[0022] Next, it etches into a silicon oxide 16 by using this gate electrode 5 as a mask, and leaves only the gate oxide film 4. In 
this etching, selective etching with the high etching capacity over a silicon oxide 16 and the low etching capacity over the 
polycrystal silicon layer 15 is performed so that it may etch alternatively to a silicon oxide 16 and the thickness of the lower 
layer side slack polycrystal silicon layer 15 may not be changed. It sets to this example and is CHF3. The RIE method using 
gas was adopted. If RIE is performed on this condition, the ratio of the etch rate to a silicon oxide 16 and the etch rate to the 
polycrystal silicon layer 15 will be about 20:1 or about 30:1. 

[0023] As it considers as a mask, it etches to the polycrystal silicon layer 15 and the gate electrode 5 is shown in drawing 4 
(c) below, the polycrystal silicon layer thickness of the field which should form the source field 7 and the drain field 8 among 
the polycrystal silicon layers 15 is reduced even to about 500A. Although RIE a'so performs this etching processing, 
CHF4+02 gas with the etching capacity high as etching gas over the polycrystal silicon layer 15 is used. 
[0024] Next, Lynn as an n type impurity is introduced into the polycrystal silicon layer 15 by ion shower doping processing 
by using the gate electrode 5 as a mask, and the source field 7 and the drain field 8 are formed (electric conduction-ized 
process). To the front-face side of a glass substrate 1, consequently, the polycrystal silicon field 3 (semiconductor region), 
The aluminium alloy slack gate electrode [ as opposed to the polycrystal silicon field 3 through the gate oxide film 4 (gate 
insulator layer) whose thickness is about 1000A in the front-face side of this polycrystal silicon field 3 ] 5, TFT 2 which has 
the source field 7 and the drain field 8 which adjoin the polycrystal silicon field 3 through about 400A lengthwise distance L 
from the front face of the polycrystal silicon field 3 is formed. 

[0025] below, it is shown in drawing 4 (d) - as - CVD - Si02 as a layer insulation film the 1st connection for connecting the 
source electrode 9 (signal line) conductively to the source field 7, after forming a film 13 - the 2nd connection for connecting 
the drain electrode 9 (pixel electrode) conductively to hole 9a and the drain field 8 - a hole 10a is formed As shown in 
drawing 1 , the source electrode 9 and the drain electrode 10 are formed in after an appropriate time one by one. In addition, 
in this example, since TFT 2 is used as a switching element of the matrix array of a liquid crystal display panel, the pixel 
electrode which consists of ITO as a drain electrode 10 has been adopted. 

[0026] Since the polycrystal silicon layer 15, the silicon oxide 16, and the aluminium alloy layer 17 which carried out the 
laminating to the front-face side of a glass substrate 1 are only ********** e d one by 0 ne from those surface side in the 
manufacture method of TFT 2 of this example as above, TFT 2 of OFF state current property improvement structure can be 
manufactured and a high exposure precision etc. so is not needed, it can fully manufacture on the level of the present 
dimension control. 

[0027] In addition, about this electric conduction-ized process, as long as it is after forming the gate electrode 5 so that it can 
be used, using the gate electrode 5 as a mask, you may carry out in order of which process. 

[0028] For example, after carrying out patterning of the gate electrode 5, before etching into the state 16 shown in drawing 4 
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(b), i.e., a silicon oxide, or before etching into the polycrystal silicon layer 15, you may perform ion shower doping processing 

or ion-implantation disposal processing. In this case, since introduction of an impurity is not performed to the sidewall 

sections 3a and 3b of the polycrystal silicon layer 3 which each shows to drawing 1 since it is before etching into the 

polycrystal silicon layer 15, it is easy to control the impurity distribution of the polycrystal silicon layer 3. 

[0029] In addition, about TFT 2 of this example, there is no limitation in its use besides being the switching element of the 

matrix array of a liquid crystal display panel etc. 

[0030] 

[Effect of the Invention] Toward the interface of a semiconductor region and a gate insulator layer to the substrate side, as 
compared with the thickness of a predetermined lengthwise distance, for example, the depletion layer of a semiconductor 
region, a source field and a drain field are show, and have the feature in the TFT concerning this invention to the 
semiconductor region which can form a channel in a surface as above to adjoin through a long distance as compared with the 
Debye length of a semiconductor region. If it is an n channel type, even if it follows, for example, it will impress negative gate 
potential to a gate electrode, the electron hole accumulation layer, source field, and drain field which are formed in the 
maximum surface of a semiconductor region do not touch. So, the OFF state current property in a drain current-gate potential 
property can be improved. Moreover, since the source field and the drain field, and the maximum surface of a semiconductor 
region are separated in three dimensions by lengthwise and it can manufacture by control of the etching depth, the need of the 
high exposure precision etc. cannot be carried out, but it can fully manufacture on the level of the present dimension control. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

f Drawing 1 1 It is the cross section showing the structure of the TFT concerning the example of this invention. 
["Drawing 21 It is the outline plan of a liquid crystal display panel equipped with the TFT shown in drawing 1 . 
[Drawing 3] It is the graphical representation showing the drain current-gate potential property of TFT shown in drawing 1 . 
[Drawing 41 (a) Or it is the process cross section in which all of (d) show a part of manufacture method of TFT shown in 
drawing 1 . 

[Drawing 51 It is the cross section showing the structure of the conventional TFT. 
[Drawing 61 It is the cross section showing the structure of another conventional TFT. 

[Drawing 71 It is the graphical representation showing the drain current-gate potential property of the conventional TFT. 
[Description of Notations] 

1 ... Glass substrate 

la ... Active-matrix substrate 
lb. ..Pixel field 

2 ... TFT 

3 ... Polycrystal silicon field 

4 ... Gate oxide film (gate insulator layer) 

5 ... Gate electrode 

6 ... Interface 

7 ... Source field 

8 ... Drain field 

9 ... Source electrode (signal line) 

10 ... Drain electrode (pixel electrode) 
11 ... Channel 

12 ... Space charge layer 

15 ... Polycrystal silicon layer 

16 ... Silicon oxide 

17 ... Aluminium alloy layer 

L ... Lengthwise distance 

LD ... Debye length 



[Translation done.] 
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imttizbizbh. 

[0006] 



(3) 
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\t. mmmsnz. mtz+* *n>&m&&m*m 
txn^-th y-hm&t. *mtm&b v- Mens 

y*^£Sf-+*/Wgj£««t>£tr. 10 
[0 0 0 7] c:iT\ *7«SE£fthi'' < wz£'Cffi3f 

•rhmiz. mxfam&z^tmmcogzmcomziz 
ittxm<. ^mimmr^mizitLx&<m^. 

[ 0 0 0 8 ] ttz . Y- L^y- htt 

v-*mmiz&m£&tz>m j mbtz±'>xwm® 
8£ebu v\s4v®mz&wm&<rte : mmkim 
mgrntzzttzi-tx. iMmmhyyzsxftm 

•fhZbifXZh. 20 
[0 0 0 9) Zn£o%mtfLmmhyyi?X?<r>*8k 

^kswcwu titta. m.v$mmiztm& : m 

&&ttxi'»zi>mzimthJMt. y-ht&m 
mimiL&istsim&mmtiBfctzjMt. y- 
h mscmtiLmi zisttm&izumtm zmm-h xs 
m%vm<r>*-*w-=->?Lxy-Ymm:ffi8. 

t. y-vniGk-?x9tLxi'»riym\zx.~ri-y7 » 
zsWym<7>o*><r>v-xmms£V*\"l 

ym&jmt^mHms y 3 ymnmz s 

XgfcJrfr^fciniT. ^?--yyxgiaBWHv$« 
il**DXge«£Vvt\ y- h^ft^VX^ fc Ity U 3 
>«fc***ft£3ALT V-X<a«t> J:tf FM yim 

[0010] 

[^ffll^Wfcfli43Rh7^'x^^«S:. 

lt. t y- h mm t co*a#ffiA> 

*i/cmKi/c»tfcK>. y-h«st:ji<oy-hm<&: 
^mmrtsfc (*7«s> , *mtmt£crmkmmiz^ 
zmmrfu %zizm%-$-hmz<r)jE&mmtfB 

ztuzntx. y-hmmtzJE<r>y-hn&.*mtti> 50 



zti. v-x&mt fm ym®bim-mmg.<7yf-* 

dviT\ y-xflM&JtfPWS'ffM 
b. >mfrm®cr)®m t \m%toTE.&jtmz#m$ 

x-bhtmb. *v*yy&z<w&xWkX'Zh<r)T. 
x^Rmstebiimbitr. m&yr* x>ssay 
mmmgxmizm&tz, z b tfx-z h . 

[001 13 

[ 0 0 1 2 ] 01 Ji*«*^f8lh yyiSxfeoimSffi 

®xt>&. zzx\ mmvyyisxtM. m&gnf** 
Mrr?T-4 7-? h u txm&imthityxwgLh 
izm^tix^h. 

[0 0 13] Btcfcwc. x^xmRKomamum 
wihyyi;xf2im&iitvai*). zcmsh^y'j 
X9 2&. fiyxwfr. 1 <mm\zi&&zixKm-Zim9 
0 0 km&n&b&i' 9 3>^«3 
t . i^isa^u 3 >««3<^swcss!W» 1 0 
oQkny-vmxk* (y-hmm) ^txm 

g,isVaym&3&tt&i'i)z>yti£Vm*:lsttTA, 

littnSjffiSIL^U-C^ISft^y 3>iS«3tcBlfiN-6 
Ji$*«^-f*Vt>tt5 0 0 AOV-X««7tJ itf HM 

y®»8b&n+t>, «->t. ms&v^yws&b 
y-hmM4b<r#%m6b. v-xmm7ts£vv 
va ym&<r^b<mffimkUit. zixhmz 

«H-Cfc6»4 0 0At^2firv^. nt, y- 

TtJO. »Rh5>-^X^2ttn^*A-S»ilh7> 

CVD^i;«J:01«[$ix^«®«aSkLT«W 
$n&Si02 Rl3ri>oT. -€-OtBl«)««ffL9a 

^try-x««7ty-xm«9 

ffiKL. -eom2WSgfL10a^LTKW>«« 
8fcFWy^fcl0 (BS«ffi) *^I^^LT^ 
CJl-C, 3Kh5yy'x^2tt. H2fc^ti:fc 
0, ?sa^<*yKor^x^yvMJ^xS«i afc: 

^3ss^^(cj)0, y-Mtffi5*^®ajL^y- 
h«5 a i: . v-xwm \zmmfh y-xm«9 

f^mzhh. 

[0014] z<7>i?%m&mWLVyy : Jx9 inza 
^X. *tlt:*ylffilHthb$tz. y-hm&5tzE. 
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1 l^bT#a«®tC^T. @3fciai4 2-C*1- 

km>«k(i d) -y-h%& (vg)Mm 
xwwvtsdd) -y-hm& (vg) 

tOO 1 5] *M^Kb7yvX^2{CtJV^T 10 
Ji. *ft£*7lrt1^SfcSfcy-hmffi5Ka<9m 

K4t<o^sm6t. v-xwmnsj&vujymm 

-/HSl 1 ) £»Ca>6fc*>, jEfLSSUl 2tV- 

ftSL *0I^Hh7>->''X^2fct>v^rtt. B3fc38 20 
«4 2T*c*-J:3fc:. r-hm&iVg) *a«fc>SE 

u^«^rft-?Tt,. km (id) imi o 

-u A<^*OWcS&$iu @5*$<i:tfH6ic*Lfcfi& 

S) #:Srt>_k#S,:fc*^. 
[0 0 16] d^-c. 

MALT***. *A-*^Jfc««£3^£l£iFaS''J 
ayottfc, *^*&»&#mxio ,6 /cm3 a 

Sft5tcjE<o«&i&WJoLfcfc#fc:«. 

J4«10 00A<oai$ (Wd ) *WCtt9 0 0 

AO^^££«t3B«$*U*>£**U 

5fcfiO«ti£m*lU:i:£fc:ii. jEMMl 2& 

^*;WPj£««^)TA'>f^$LD fc*«5bT»10 0 

^Sl2<oaESi:OA5^^flfflLT. fSRh7>' 
^X^2^7*SmttS:3t#Ufct,<?5-CAS. 

3y««3^jEfL^)il 2*^i-Sfi^)lt*. ft 

fc-trt\ Sftf^f ^yya y$i|fflc7)P'<jUT^tcS 

[00 17] o?(C, h 7 ^'X* 2^)SiJS*ffi 
H4$r#!SLT. ItW*. B4 (a)~(b)« 50 



[0018] i-f. 34 (a) ZffrtXot. tfjxm 

tefiyunysisji. jas* s »48ox:. *>-> <&e 

^-&LPCVD^K«Uli:. X#s^ • 1^— «fr--^ 
OOATftS. 

[00 19]O#'£. #?xa«i<D3lMIfc:. ECR 
[0 0 20] fiyX£IRlcr>$mtotZ. X>*v 

?mzx *) i s»3>&xvm*ifttT>\'$-<>i>'&&m 

17 iimm) 

[0021]oft. 04 (b) lz?fCtJ:olZ. T/US. 
[00 22] Z<r>y-YW(k5*:-?X9tL 

x. vunyiifljii6(cxr^y^iiUT. y-h 
BHUB4«>*£**\ dOXyf-y^fcfcwcUL S'U 
3>«fl«16WtfCaRWfcx-y^>^fiV\ T 
®fl»t&^*6axU3>«l 5<OgS#3SIL*v>J:d 

t:. ^Da>«fl«i6fc*rr6x^^te»j*t!S 

v^x^y^tffrirfu,. *Wfcufcwai. CHF 
3 #x£JflvvfcR I EgjfcgaBLfc. ZcryZ&XR I E 

»2 0 : l^tmO : 1-Cft&. 

[0023] ortc. y-hmfts^vx^tL-c. # 

Igfi^'JnyllSCitUTXy^^ffvv B4 

(c) fc^-ridtc. ^efls/yns'Jii 5<od^. v 

fe B B y'j3»l<0S$Sr»5 0 0At:^-Cfi»r5. - 
^x-y^-^JMIfeRI EtCiOff^* 1 . x,fy/^f 
At LX. &£hW3>m 1 5fc:«-r&x^^y^ig 

[0 024] ort. y-hmS5S:VA^i:LT^|g 
fi^U3>ai 5tCnS^FI«B)ttT<0'jVS>f^ 

43i^Hw>f>i5«8S«jfi-rs (««<bie) . *n 

IS«. ^x«Rico^Hfflfcli, ^«sa^yn>i»« 
3 (4^(«a«) do^»ga^yny«S3<^iisj 

HT^$A>*tt 10 0 0 k<oy- hMttMA ( htm 

m) iifLx^w^n^)^yfm3izm-hT)Vi-^ 
i±i?&zhy-YW&5t. m&~>V3ym»3<rm 
cB*>^>»4 o o x<?>m)j$smL mLxzm,* y 3 
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7 

[0025] or<C. 04 (d) iZyjrtio^ CVD 
ffitct OJHSffcSilfc IX<0S i O: 81 1 3£jft£U: 

ac. y-x«ffi9 (fPHS) £y-*fi#7t3smig 
ofcy-*mffi9*utf kwxsi o&mm&t 

h. *Mfc:BVVCtt» 3Kh^V^X^2^«fi 10 
TJflWCUSfctf). KWymftlOfcL/CITOjK, 
[00 26] UUiOfcfcrK *«*0SI8h7V^^2 

5yvX^2^SJ^TSii:*«-e^S^«>. « 

[oo27]£i3. zommfamzowctt* y-h 

m« 5 £vx? i: LTflfflsTflSS: J: 3 fc. Y- 

[ 0 0 2 8 ] t £H\ y- b«S5 J^--y/L 
04 (b) (c«*18B. tt*>*>. WayWL 

wmttiiM*>i&jm)mztf^xi>x\,\ z.<n » 

[00 29] &t>. *«^Kb7^yX^2tCOV%T 
[0030] 

5/x?C*»tli. y-xia«fcJ:tfKWy«#«, 
#fB« t y- hlfitiKfc c^SffiB*»^>»RH(c|6|*»o-C 
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im\ziinh*7^SLW&£fo±.-thZbifiX'%h. a 
[0®«ofS#^UiBH] 

[01 ] *mi<rmkmmhmmh7>z;zf<wm 

£*ttflSB0"C*S. 

[02] miiz^mmhyyisxf&ffit&mimi 
y- hfgmmtm-r? ymx-bh. 

[04] (a) (d) W^fflt. 01tC5rt3 

h. 

[05] m&m&hyyi?x?<nimzifi-ffi®&e 

[07] v&sv$mY7>i;x9<r>YV4ywgL-y- 
Ywm&kTfitr? ymxs>h . 
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